References……………………………………………………………………………………..S13 mm was mounted on a glass fiber and transferred to a Bruker SMART APEX II diffractometer.
The APEX2 1 program package was used to determine the unit-cell parameters and for data collection (30 sec/frame scan time for a sphere of diffraction data). The raw frame data was processed using SAINT 2 and SADABS 3 to yield the reflection data file. Subsequent calculations were carried out using the SHELXTL 4 program. The diffraction symmetry was 2/m and the systematic absences were consistent with the monoclinic space group P2 1 /c that was later determined to be correct.
The structure was solved by direct methods and refined on F 2 by full-matrix least-squares techniques. The analytical scattering factors 5 for neutral atoms were used throughout the analysis. Hydrogen atoms were located from a difference-Fourier map and refined (x,y,z and U iso ).
At convergence, wR2 = 0.0952 and Goof = 1.021 for 657 variables refined against 8426 data (0.76Å), R1 = 0.0368 for those 6487 data with I > 2.0σ(I). The APEX2 1 program package was used to determine the unit-cell parameters and for data collection (25 sec/frame scan time for a sphere of diffraction data). The raw frame data was processed using SAINT 2 and SADABS 3 to yield the reflection data file. Subsequent calculations were carried out using the SHELXTL 4 program. There were no systematic absences nor any diffraction symmetry other than the Friedel condition. The centrosymmetric triclinic space group P1 was assigned and later determined to be correct.
Structure of [Ni
The structure was solved by direct methods and refined on F 2 by full-matrix least-squares techniques. The analytical scattering factors 5 for neutral atoms were used throughout the analysis. Hydrogen atoms H(5), H(6) and H(7) were located from a difference-Fourier map and refined (x,y,z and U iso ). The remaining hydrogen atoms were included using a riding model. and for data collection (30 sec/frame scan time for a sphere of diffraction data). The raw frame data was processed using SAINT 2 and SADABS 3 to yield the reflection data file. Subsequent calculations were carried out using the SHELXTL 4 program. The diffraction symmetry was 2/m and the systematic absences were consistent with the monoclinic space group P2 1 /c that was later determined to be correct.
The structure was solved by direct methods and refined on F 2 by full-matrix least-squares techniques. The analytical scattering factors 5 for neutral atoms were used throughout the analysis. Hydrogen atoms H(5), H(6) and H(7) were located from a difference-Fourier map and refined (x,y,z and U iso ). The remaining hydrogen atoms were included using a riding model.
At convergence, wR2 = 0.0930 and Goof = 1.023 for 481 variables refined against 7355 data (0.80Å), R1 = 0.0346 for those 6067 data with I > 2.0σ(I).
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Computational Methods
Initial Optimizations: Semi-local DFT calculations were performed on the M II -Cl complexes, using the experimentally determined crystal structures for the initial coordinates. Calculations were run using B3LYP 6 , PBE0 7 , and TPSSh 8 to assess the performance of standard hybrid density functionals. The crystal structures were initially optimized using double-zeta quality split-valence basis sets with polarization functions (def2-SVP) 9 in C 1 symmetry. C 3 structures
were also generated and optimized according to the same procedure. Vibrational spectra were also calculated using the def2-SVP basis set, and checked for imaginary frequencies to confirm the calculated structures had reached a minimum. The structures were further relaxed using triple-zeta quality basis sets (def2-TZVP) 10 , and the results reported are from these final optimizations.
Further RI-RPA 11, 12 Calculations: The RI-RPA energy was then computed at the relaxed structure using TPSS/def2-QZVP input orbitals, producing an effective potential energy curve for this bond. The minimum, within this hybrid approach was predicted to be ~229 pm, which is only slightly better than the results with TPSS and TPSSh functionals. N···Cl bond distances are reported as an average. 
